ABSTRACT The Chicago Area Transportation~Land-Use Analysis System (CATLAS) is a large scale urban simulation model which synthesizes "location rent analysis" from urban economics with "travel demand analysis" from transportation planning. This paper describes the theoretical formulation, empirical estimation and policy application of CATLAS to the evaluation of CBD-oriented rapid transit projects in Chicago.
INTRODUCTION AND SUMMARY
It is well known that following a transportation improvement (or more generally any infrastructure investment), the prices of real estate near the improvement will increase due to the increase in accessibility, the quality of service and the decrease in travel time. However, there is a gap in our knowledge of how to estimate property value increases caused by a public investment. Urban economists have developed simplified mathematical models of long run equilibrium in the urban land and .real estate markets. These models provide a sound theoretical basis for policy analysis but are not detailed enough for actual empirical application. On the other hand, transportation planners place a strong emphasis on empirically reliable models, but these models focus only on the travel-related attributes and the demand for travel without properly taking into account the interactions between transportation, land use and property values.
There is a need for a theoretically sound and empirically tractable dynamic model which can satisfy the transportation planner's travel demand forecasting requirements while at the same time predicting the operation of real estate markets and the adjustment in property values due to new or improved transportation systems.
The Chicago Area Transportation~Land Use Analysis System (CATLAS) is such a model which synthesizes our knowledge of "location rent analysis" from urban economics with our knowledge of "travel demand analysis" from transportation planning. It is a dynamic model which simulates the market in recursive periods of one year in length, and for a geographic grid system of 1690 zones covering the Chicago metropolitan area. The distribution of jobs among the zones and the characteristics of the transportation system are assumed to be known in every year. CATLAS generates people's choices of travel mode (automobile, commuter rail, rail rapid transit, bus, and "other") and their choice of residential location. Transportation improvements (or changes in parking fees, gas prices, transit fares, etc.) change people's decisions as to where they will live and how they will commute there, given where they work. This is a demand side process and it is assumed that people make their decisions rationally by choosing the most attractive (or utility maximizing) of the travel-location options available. Because people are different, their choices differ as well.
On the supply side CATLAS simulates profit-maximizing behavior on the part of housing owners. Three decisions are simulated. For the owner of an existing dwelling unit the decision (which recurs every year) is whether to withdraw the dwelling from the market and keep it vacant or whether to supply it to the market by selling or renting it. For the owner of vacant land, the decision is whether to build new housing on that land or whether to postpone that decision to the next year. The owner of an old dwelling or building faces a similar decision. If he perceives that demolishing the building and selling the land is more profitable than continuing to rent it out he will demolish and sell. Otherwise the decision will be postponed to the next year. Building new dwellings and demolishing old ones are major decisions that take time to implement. In CATLAS it is assumed that there is a one year lag: the number of new dwellings constructed and old ones demolished in a given year depend on decisions based on last year's conditions.
The demand and supply sides of a real estate market tend towards equilibrium. This balance comes about as prices and rents adjust in each geographic zone. In CATLAS it is assumed that the demand for occupancy in a zone in a given year equals the number of dwellings supplied for occupancy in that year. Prices and rents adjust within every year to make this possible. Such a clearing of the market is a "temporary equilibrium." Changes in outside influences such as travel characteristics or job locations will shift the system to a new "temporary equilibrium" next year.
A precise list of the simulation output of the current version of CATLAS is as follows:
(1) the average housing rent in each geographic zone in each year, (2) the number of vacant dwellings in each geographic zone in each year, (3) the number of commuters choosing each travel mode by geographic zone of residence and employment, (4) the number of new dwellings built by zone in each year, (5) the number of old dwellings demolished by zone in each year, (6) the price of the vacant land in each zone in each year, (7) the amount of vacant land in each zone in each year, (8) the number of dwellings in each zone in each year, (9) the change in aggregate housing and land rent (or producer surplus) by year and zone.
There are five bodies of literature that are relevant to the subject matter of CATLAS. These are: (a) the theoretical literature on location and land use in urban economics; (b) empirical studies of the impact of transportation improvements on property values; (c) travel mode and location choice models; (d) economic urban simulation models; and (e) noneconomic urban simulation models. The main developments and bibliographic references in each of these areas are briefly reviewed.
The theoretical literature in urban economics is based, for example, on the early works of Mohring and Harwitz (1962) , Alonso (1964 ), Mills (1967 ), Muth (1969 ), and Beckmann (1969 . The basic argument of this literature is that part of consumers' savings in travel cost (and travel time) are capitalized into land and property values. Although travel costs are explicitly treated in this literature, travel time savings are not considered explicitly. However, it is understood that
